In the title compound, diaquabis (ethylenediamine-2 N,N 0 )copper(II) bis(2-nitrobenzoate), [Cu(C 2 H 8 N 2 ) 2 (H 2 O) 2 ](C 7 H 4 NO 4 ) 2 , two diaquabis(ethylenediamine)copper(II) cations and four nitrobenzoate anions are present in the asymmetric unit. All four anions are 'whole-molecule' disordered over two sets of sites. The major components have refined occupancies of 0.572 (13), 0.591 (9), 0.601 (9) and 0.794 (10). The Cu II ions exhibit slightly distorted octahedral geometries. In the crystal, cations and anions are connected to each other via N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds, forming a two-dimensional network parallel to (200). The intermolecular contacts in the crystal were further analysed using Hirshfeld surface analysis, which indicates that the most significant contacts are OÁ Á ÁH/HÁ Á ÁO (42.9%), followed by HÁ Á ÁH (35.7%), CÁ Á ÁH/HÁ Á ÁC (14.2%), CÁ Á ÁC (2.9%), CÁ Á ÁO/OÁ Á ÁC (2.2%), NÁ Á ÁH/HÁ Á ÁN (0.9%) and NÁ Á ÁO/OÁ Á ÁN (0.3%).
Chemical context
Carboxylates are employed in the synthesis of new transitionmetal complexes because they can stabilize them and additionally display different coordination modes such as monodendate, bidendate, bridging (syn-syn, syn-anti or anti-anti mode) and ionic. Copper(II) carboxylates have been used as single precursors for the preparation of copper(II) oxide nanoparticles (Karthik & Qadir, 2019) . Copper(II) complexes containing ethylenediamine derivatives and carboxylate have shown antibacterial activity against pathogenic bacteria (Kumar et al., 2013) . It has been reported that some copper(II) carboxylate complexes involving nitrogen donor ligands exhibit carbonic anhydrase inhibitory activity (Dilek et al., 2017) . Ethylenediamine has good coordination and chelating ability, forming five-membered ring compounds with metal centers. Generally, these metallacycles display a twist conformation. Copper can take part in different biological processes. Thus, copper shows an important role in electron transfer, oxidation, and dioxygen transport (Mirica et al., 2004; Rosenzweig et al., 2006) . In this paper, we report the synthesis, single crystal structure determination and Hirshfeld surface analysis of a copper(II) complex containing ethylenediamine and 2-nitrobenzoate. The asymmetric unit of the title complex, showing the major component of the disorder only, with the atom labeling. Displacement ellipsoids are drawn at the 50% probability level. Table 1 Selected geometric parameters (Å , ).
N1A-Cu1A 1.991 (6) N1B-Cu1B 1.999 (6) Cu1A-N2A 2.044 (5) Cu1B-N2B 2.050 (5) Cu1A-N3A 2.012 (6) Cu1B-N3B 2.004 (6) Cu1A-N4A 2.017 (5) Cu1B-N4B 2.031 (5) Cu1A-O1W 2.621 (5) Cu1B-O2W 2.557 (5) Cu1A-O4W 2.599 (5) Cu1B-O3W 2.564 (5) N1A-Cu1A-N2A 85.1 (2) N1B-Cu1B-N2B 84.8 (2) N3A-Cu1A-N4A
85.2 (2) N3B-Cu1B-N4B 85.0 (2) O4W-Cu1A-O1W
177.6 (2) O2W-Cu1B-O3W 176.3 (2) 
Hirshfeld surface analysis
In order to visualize the intermolecular interactions in the crystal of the title compound, Hirshfeld surface analysis (Hirshfeld, 1977) was carried out by using CrystalExplorer17.5 (Turner et al., 2017) . The Hirshfeld surface of the title complex plotted over d norm is shown in Fig. 3 where the N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds are indicated by red spots. Selected two-dimensional fingerprint plots are shown in Fig. 4 for all contacts as well as individual OÁ Á ÁH/HÁ Á ÁO, HÁ Á ÁH and CÁ Á ÁH/HÁ Á ÁC contacts, whose percentage contribution is also given. A view of the crystal packing of the title complex with only the major component of disorder shown and fine red dotted lines indicating hydrogen bonds (Table 2) . Displacement ellipsoids are drawn at the 50% probability level [symmetry codes:
Figure 3
View of the Hirshfeld surface mapped over d norm in the range À0.6381 to +1.2243 (arbitrary units).
Figure 4
Hirshfeld surface fingerprint plots for the OÁ Á ÁH/HÁ Á ÁO, HÁ Á ÁH and CÁ Á ÁH/HÁ Á ÁC contacts of the title complex.
follows: CÁ Á ÁC (2.9%), CÁ Á ÁO/OÁ Á ÁC (2.2%), NÁ Á ÁH/HÁ Á ÁN (0.9%) and NÁ Á ÁO/OÁ Á ÁN (0.3%).
Database survey
A search of the Cambridge Structural Database (CSD, version 5.40, update of February 2019; Groom et al., 2016) for the title complex revealed two similar structures: diaquabis(ethane-1,2-diamine)copper(II) 5-chloro-2-nitrobenzoate dihydrate (JUMGOP; Saini et al., 2015) and trans-diaqua(1,3-diaminopropane)copper(II) 2-nitrobenzoate (WIFRUY; Sundberg & Klinga, 1994) . Both complexes have an octahedral coordination geometry at the metal center and the Cu-N and Cu-O bond lengths in these structure are comparable to those in the title compound.
Synthesis and crystallization
An aqueous solution of sodium 2-nitrobenzoate (20 mmol, 3.78 g) was added to an aqueous solution of CuSO 4 Á5H 2 O (10 mmol, 2.5 g) under stirring. The precipitate was filtered, dried and dissolved in a hot methanol solution containing ethylenediamine (20 mmol, 1.2 g) under stirring. The mixture was filtered and single crystals were obtained after slow evaporation for one week.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The C-bound H atoms were positioned geometrically and refined using a riding model, with C-H = 0.95 and 0.99 Å with U iso (H) = 1.2U eq (C) for all C-bound H atoms. The N-bound H atoms were located in a difference-Fourier map and refined with N-H = 0.91 Å , and with U iso (H) = 1.5U eq (N). The H atoms bonded to O atoms (O1W, O2W, O3W and O4W) were located in a difference map and treated as part of a rigid group with oxygen as the pivot atom. All four anions are whole-molecule disordered over two sets of sites. The major components have refined occupancies of 0.572 (13) , 0.591 (9), 0.601 (9) and 794 (10). The major and minor components of disorder for each anion were constrained using the SAME command in SHELXL (Sheldrick, 2015) . The SIMU command was used to apply restraints to the displacement parameters of the atoms of the anions. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refined as a 2-component inversion twin. (7) −0.0031 (7) −0.0007 (7) −0.0010 (7) 0.0092 (7) 0.0119 (7) 0.0095 (7) 0.0040 (6) 0.0003 (6) 0.0026 (6) C2B 0.0096 (7) 0.0119 (7) 0.0101 (7) 0.0043 (6) 0.0003 (6) 0.0026 (6) C3B 0.0097 (9) 0.0118 (10) 0.0092 (7) 0.0119 (7) 0.0095 (7) 0.0040 (6) 0.0003 (6) 0.0026 (6) C2G 0.0096 (7) 0.0119 (7) 0.0101 (7) 0.0043 (6) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

